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(54) Westco pump With noise suppression structure 



(57) In order to reduce noise generated In a westco 
pump when fluid hits a finishing end of a pump channel, 
finishing ends (32a. 33a) of grooves (32, 33) iaimetl in 
a side wall (17) of a casing body (18) and a casing cover 
(19) to form a pump channel (31) are shifted by an 
amount equal 16 1/2 of the pitch of blade elements (25) 



in relation to the rotating direction of an impeller (20). As 
a result, the timings the fluid under high pressure hits 
thef IrUshfng ends (32a, 33 a) of the grooves (32, 33) are 
staggered, thus decreasing the coffision sound. 
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Description 

CROSS REFERENCE TO RELATED APPLICATION 

* ■ * 

a * « 

■ 

[0001] This application is based on and claims priority 
of Japanese Patent Application No. 6-149052 filed on 
June 30, 1994, the content of which is incorporated 
herein by reference, \ 

BACKGROUND OF THE INVENTION 

* • . * 

1 . Field of the Invention: 

• ■ " « 

[0002] This Invention concerns a westco pump 
designed to suppress noises generated when fluid 
under high pressure in a casing collides with a finishing 
end of a pump channel. 2. Description of Related art: 
[000$] Among conventional westco pumps such as 
shown in Figs. 13A and 1 3B, an impeller 1 is composed 
of multiple blade elements 4 protruding into a pump 
channel 3 inside a casing 2 on the outer circumference. 
Moreover, pump grooves 5 between the incfividua! blade 
elements 4 are divided into two by a separating wall 6 
When the impeller 1 is rotated inside the casing 2, the 
fluid taken into the pump channel 3 via an Intake hole 
not shown in the figures flows into the pump grooves 5 
in the direction shown by an arrow A to receive kinetic 
energy from the Wade elements 4 and be sent to the 
pump channel 3. after which it is joined with a main 
stream which moves toward a discharge hole not shown 
in the figures. At this time, there is a reduction in speed 
of the fluid sent from the pump grooves 5 to the pump 
channel 3 so that the kinetic energy it possessed up to 
then is converted into pressure energy and the pressure 
of the main stream fraveffihg through the pump channel 
3 is increased. In this way, along with an increase in 
pressure of the fluid that flows through the pump chan- 
nel 3 toward the discharge hole not shown in the figures 
finally collides with the finishing end of the pump chan- 
nel 3 and is discharged from the discharge hole while 
changing direction. . 

[0004] . In the westco pump of the structure desor&ed. 
above, the blade elements 4 are located at the same 
.position on both sides of the separating wall 6. The 
blade elements 4 on both sides of the separating wail 6 
simultaneously pass through the finishing end of the 
pump channel 3. As a result, the fluid sent from the 
pump grooves 5 on both sides erf the. separating wall 6 
collides at the same time with the finishing end of the 
pump channel 3 so that the noise created by the colli- 
sion of the fluid is considerable. 
[0005] With this westco pump, the discharge volume 
is small but it is posstole to obtain quite a high discharge 
pressure even with fluids having low viscosity, in recent 
years, for example, it is used as a fuel pump for automo- 
biles. However, because requirements regarding noise 
in a passenger compartment are particularly strict tor 
passenger cars, the westco pump of the type described 



above causing excessive noise is not desirable in terms 
of noise reduction.' 

* « 

SUMMARY OF THE INVENTION 
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[0006] This invention has been made witti the above 
considerations in mind. Its purpose is to- provide a 
westco pump which offers a reduction in noise. 
10007] This invention is based on the following find- 
10 ings, 

[0008J (n a westco pump according to the invention, a 
radial seal is provided on ah inner circumference of a 
circular peripheral wan in order to seal between an 
Intake hole and a discharge hbla.Ukewise, an axial seal 

is is provided on an inner surface of both side walia In 
addition, a small amount of clearance (radial clearance) 
is created between the radial 'seal and an impefler, and 
a small amount of dearahcie (axial clearance) is created 
. between the axial seal and the impeller. Generally, it is. 

20 so set that the radial clearance Rc is larger than the 
axial, dearie Ac (RoAcj. Conversely, there are 
cases wtrae the radial clearance Rc is set smaller than 
thea^ldear^cte 
BMHJ9} Jnthewe^ 

25 sent from die pump grooves on both sides of the sepa- 
rating wall of the Nnp^^coiijdes sirnytanebWy with 
the finishing end of both side w^is of fte Wishing ends 
of the pump channel; thfe bang; the main reason for 
noise. In the westo pump set 6pthat Rc^tlc, themain 

$o reason for generation of noise is that thef lufcl sent from 
the pump grooves oh both sides of the separating wall 
of the impeller collides simultaneously with the finishing 
end of the drcufar per^herai wali of the fishing ends of 
the pump chahnel^ . ) ■ \i : '(^';: : . 

as [0010] ; \ ;th^efor«i according to the invention, in a 
westco pump set so that Rc>M a finishing 'end of a 
pump channel formed on the inner surface of both side 
walls is shifted in a circumferential direction on both side 
waHs so that the collision timing of the fluid on the pump 

40 channel finishing end of both side walls (the main cause 
. of noise generation) is staggered oh both side walls, 
thus reducing noise. . 

[001 1 J Preferably, a discharge hole is provided on one 
side wall of the two side walls so that the finishing end 

45 ' of the pump channel formed on the Inner surface of one 
side wall is shifted in the rotational cRrection of the 
.impeller. in relation to the finishing end of the pump 
charme! formed or) the inner surface of the other side 
way. Thus fluid wtikii has reached the finishing end of 

bo the pump channel is dfedwrged smoothly and there 
occurs no danger of pushing the impeller in the Direction 
of thrust and causing abnormal wear on the inner sur- 
face of the impeller side wail. 
[0012] Alternatively, in a westco pump set so that 

66 Rc<Ac. because the finishing end of the pump channel 
formed on the inner circumference of the drctiar 
peripheral wall is shifted in a circumferential direction on 
both sides of the separating wall of the impeller, the tbn- 
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ingfor collision of fluid against the pump channel finish* 
ing end of the circular peripheral wall (main cause of 
noise) is staggered on both sides of the separating wall, 
thus reducing noise. 

[001 3] Furthermore, by displacing the starting end of 5 
the pump channel in the circumferential direction, the 
timing by which tfie fluid under high pressure flows from 
the finishing end of the pump channel via the seal to the 
starting end and undergoes a rapid decrease in pres- 
sure at the starting end is staggered on both sides in an 10 
axial direction, thus making it possible to re&ice the 
noise generated on the starting end. 
[0014} Stiil hjrthermore. by rnaking the shift amountof 
the pump channel ends to be half of the pitch of the 
blade elements, it is possible to reduce noise even fur- ; ts 
ther. •" 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0019] In the accompanying drawings: 



so 



Fig. 1 is a longitudinal cross-sectional side view of a 
seal of a westco pump showing a first embodiment . 
of the Invention; 

Fig. 2 is a perspective view of the seal of a casing 26 
body shown by removing a casing cover; 
Fig. 3 is a horizontal cross-sectional view of the 
westco pump; 
: Fig. 4A is a perspective view of the casing body and 
' Rg/4B & a pefspectto 

Rg. 5 (s a longitucfinal cross-sectional front view of 
the entire structure of the westco pump; 
Fig. 6 is a longitudinal cross-sectional front view of 
the entire structure of a fuel pump; 
Fig: 7 is a graph of experimental resujt showing 35 
relationship between the shift amount and noise; 
Rg. 8 Is a cross-sectional view showing a second 
embodiment of the inventibn; 
Fig. 9 is a horizontal cross-sectional view of the 
casing body; 40 
Figl 10 is a cross-sectional view lowing a third 
embodiment of the invention; 
Rg. 11 is a perspective view showing a fourth 
. embodiment of the invention; 

Fig. 12 is a partial perspective view of a modifica- 4s 
tion of the impeller; and 

Rgs. 13A and 13B are a longitudinal partial cross- 
.- sectional view and a partial perspective view of a 
prior art westco pump. 

60 

detailed' description of the preferred 
embodiments 

[0016] Next follows a description of a first embodiment 
of this invention as an automobile fuel pump with refer- ss 
ence to Rg. 1 to Fig, 7. As shown in Rg. 6. a fuel pump 
is composed of a pump section 11 and a motor section 
12 to drive the pump section 11. The motor 12 is com- 



posed of a DC motor with brush. Permanent magnets 
14 are located <n a cylindrical form in a cylmdricaf hous- 
ing 13. A rotor 15 is located concentrically in the inner 
circumference of the permanent magnets 14. 
[001 7] Meanwhile, the pump section 1 1 is composed 
of a westco pump. As shown In-Rg, 5, it is comprised of 
a casing body 18 including as a single unit a circular 
perfcheraf wall 16 containaig a circular inner drcumfer- 
ence and a side wall 17 closing one side of the drcular 
peripheral wall 16. a casing cover 19 acting as a side 
. waB to close the other side of the circular peripheral wail 
16, and an impeller 20. 

Qf these elements, the casing body 18 and the casing 
cover 1 9 are formed, for example, by aluirfrium diecast 
molding. The casing body 18 is press-fitted oh one end 
of the housing 13 while the casing covef 19 is secured 
to one end of the housing 1$ by cnVnp^rtg etc. In such a 
way that ft cqvere the casing body 18: This provides a 
hermeticailyiM^ single casing 21 composed of the 
casing body 18 arid tte casing obver 19. In such a case, 
a shaft 22 of the rotor 15 acting as the drive axfe of the 
pump section 11 ts inserted and supported in such a 
way that ft can rotate freely in a bearing 23 fitted in the 
center of the side waif 17 of the casing body 18, so that 
the thrust load fe nB^eiveci by a tfirust bearing 24 
secured to the center of the casing cover 19/ 
the rrnpeDer 20 is formed integral by phenol resin with 
glass fiber or PP$ and forrned wfth rrwitiple blade ele- 
ments 25 r bn the outer cjrcumfer^ cir- 
cumferentiat oli^bn atmelb^ nitervai. A separating 
wan 27 cfividlng blade grooves 26 (Rg. i and Rg: 3) of 
the Wade eiemehts 25 in an axial direction is also 
formed. The blade elements 25 protrucflrig into both 
tides of the separating WaB 27 are so configured that 
they are located at 'trie same r^sitiPri. The intpeller 20 is 
housed in the casing 21 rotary. A joining hole 28 (Fig; 
3) located in the center and having roughly a D -shape ts 
fitted siidaWy in an axial direction on a D-cut section 22a 
of the shaft 22 acting as rotation axle: As a result the 
impeller 20 rotates together wfth the shaft 22 as a single 
unit and is movable in the axial direction in relation to 
theshaft22. 

The eating cover 19 is formed with an intake hole 29 
cpmrnunicating wfth a fuel tank (riot shown in ffcures). 
Formed on the side wati 17 of the casing body 18 in the 
vicinity of the intake hole 29 is a discharge hole 30 (Rg. 
1) communicating with an injector (not shown in fig- 
ures). Formed on the inner circumference of the casing 
21 is a pump channel 31 connecting the intake hole 29 
and the discharge hole 30. The blade elements 25 of 
the impeller 20 are protruding into the pump channel 31 . 
In the following description; one end. of the tyyo terminal 
ends of the pump channel 31 on the side of the Intake 
note 29 Is denoted as the "starting end" and the other 
end of the same on the side of the discharge hole 30 is 
denoted as the finishing end." 
As shown in Rg. 3, one part of the pump channel 31 at 
the side of the outer circumference of the Wade ele- 
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ments 25 is formed by designing the fnside diameter of 
the circular peripheral wafl 16 of the casing body 18 
larger than the outside diameter of the Impeller 20. The 
other part of the pump channel 31 at the axial sides of 
the blade elements 25 are formed, as shown in Figs. 4A s 
and 4B, by grooves 32 and 33 on the inner surface of 
the side wall 1 7 of the casing body 18 and the inner sur- 
face of the casing cover 19. Of the inner circumference 
of the circular peripheral wall 16 of the casing body 18, 
the part located between the end of the groove 32 in the {q 
position opposing the intake hofe 29 of the casing cover 
19 and the discharge hole 30 projects out in an arc- 
shape. The arc-shaped projection works as the radial 
seal 34. The parts between the both ends of the groove 
32 of the side wall 17 of the casing body 18 and us 
between the both ends of the groove 33 of the casing 
cover 19 (i.e., the parts projecting from the bottom side 
of the groove 33 and being flush with the inner surfaces 
of the side wad 1 7 and the casing cover 1 9) work as the 
axial seals 35 arid 36. In this case, the lengths fri a cir- 20 
cumferentia! cfirection of the axial seals 35 and 36 of the 
side wall 17and^e<roirtg,ccw19 ^es 
value. 

[0018] Asshcn^.inF^ 

of clearance (radial clearance Rc) maintained between 25 
the radial seal 34 and the outer circumference of the 
impeller 20 (top end surfaces of the blade elements 25 . 
and separating wall 27). Further, as shown in Fig. 1. 
there is only a small amount of clearance; (axial clear- 
ance Act and Ac2) maintained between the axial seals so 
35. 36 and both sides of the impeller 20 in the axial 
direction (both sides of the blade element 25 in the axial 
direction).. In Fig. 1 and Fig. 3, the clearances Rc, Ac1 
and Ac2 are illustrated in exaggeration. In the present 
embodiment, the racGai clearance Rc is set, for exam- 35 
pie, between 50 micrometers and 150 micrometers, and 
the axial clearance Ac (sum of Ad and Ac2) Is set, for 
example, between several micrometers and several 
tens of micrometers. Thus, the radial clearance Rc is set ' 
larger than the axial clearance Ac. . 40 
[0019] The inventors have found that when the radial 
clearance Rc is greater than the $da1 clearance Ac as 
described above, the main source of noise is the sound 
generated when the fluid sent from the impeller blade 
groove collides simultaneously wfth the finishing ends of 45 
both sides in an axial direction of tine blade elements In 
the finishing end ofthe pump channel. As a result in the 
present embodiment the finishing end of the groove 32 
(pump channel) ofthe side wall 1 7 of the casing body 18 
and the finishing end of the groove 33 (the pump chart* so 
net) of the casing cover 19 are designed so that they are 
shifted in a circumferential cfirection. In such a case, of 
the two side walls (i.e., side wall 17 and casing cover 
19) closing off both sides of the circular peripheral wall 
1 6 of the casing 21 , a finishing end 32a of the groove 32 ss 
of the side wall 17 including the discharge hole 30 Is 
shifted, relative to a finishing end 33a of the groove 33 
of the casing cover 19 acting as the other side wall, by 



an amount equal to about one half of the pitch P of the 
circumferentlally adjacent two of the blade elements 25 
in the rotational cfirection (shown by an arrow B In the 
figure) of the impeller 20. 

[0020]- Also, in the present embodiment the lengths in 
a circumferential direction of the axial seal 35 of the side 
wall 17 ofthe casing body 1 8 and the axial seal 36 of the 
casing cover 19 are set to frie same length. As a result, 
a. starting end 32b of the groove 32 of the side wall 18 ts 
shifted, also by an.amoum equal to about one half of the 
pitch distance of the blade dement 25 of the impeller 20 
In a rotational direction, relative to a starting end 33b of 
the groove 33 of the casing cover 1!?. -'. : 
[0021] Next fo&ows a description of trie lunction of the 
above embodiment. When the.motor 12 is started, the 
impeller 20 routes in the direction shown by the arrow B 
together with the shaft 22 ofthe rotor 1 5. As a result, the 
blade elements 25 on the outer circumference of the 
impeller 20 folates along the arc-shjaped pump channel 

31 to create pump action and thus takes fuel inside a 
fuel tank (not shown in 1h« f gure^) fix)rh f he intate hole 
29 into the pump channel 3i The fuei titat hris been 
taken into tiie pump channel 31 flows into each blade 
groove 26 ancl receives fdnriio. erter^ frwn the blade 
elements 25,spth$rt tt js sent to the pump channel 31 In 
a continuous process. Thu6, as the pressure.is raised, 
the fuel flows into the pump channel 31 towaitl the dis- 
charge hda 30: The : fuel collides with the finishing end 
of the pump channel 31 . end surface 34a of the radial 
seal 34 and the: finishing ortcfs 32a. Stea ofthe grooves 

32 and 33, and is dscharged.from the discharge hole 30 
while changing flow direction;. It is then sent under pres- 
sure itottie irjector; (rpt ^icwn In the figures). 

[00223 In the case of tte. westcb pump set as in the 
present embedment so tiiat te>Ac, the hiain source of 
noise, as mentioned above, is the sound generated 
when tiie fuel under high pressure collides with the fin- 
ishing ends 3?a, 33acrf.1hegrt3K>ves 32, 33 6f the pump 
channel 31. In the present embodiment the finishing 
ends 32a and 33a of the grooves 32. 33 are shifted from 
each other in a circumferential direction so that the tim- 
ings by which the fue) under.high pressure hats the fin- 
ishing ends 32a and 33a are staggered, thus effectively 
reducing noise during operation of the pump. 
fl023] In such a case, as in the present embodiment, 
the finishing end 32a ofthe groove 32 of the side wall 17 
is shifted inthe rotational direction of the Impeller 20 rel- 
ative to the finishing end 33a of the groove 33 of the 
casing cover 19. The shift amount is set as roughly one 
half of thepitch P of the blade dements 25, thus achiev- 
ing an even greater reduction in noise. Rg. 7 shows the 
results of changing th$ shift amount of the finishing 
ends 32a, 33a of the grooves 32, 33 and measured 
result of the amount of noise. In the figure, the shift 
amount is expressed as a minus value when the finish- 
ing end 32a ofthegnwve 32 ofthe side wall ^contain- 
ing the discharge hole 30 is' shifted in the rotational 
direction of the impeller 20 in relation to the finishing 
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end 33a of the groove 33 of the casing cover 19. Infike impeller 20 relative to the finishing end 33a of the 

manner, ft is expressed as a plus value if it is shifted In groove 33. the fuel, hitting the finishing end 33a of the 

a direction opposite to the rotational direction of the groove 33 flows smoothly from the discharge hole 30. 

impeller 20. It can be understood from Fig. 7 that the Thus, results are. favorable even with the structure In 

noise reduction effect is greater in the present embodi* 5 which the finishing end 32a of the groove 32 is shifted in 

ment where the finishing end 32a of the groove 32 is the opposite direction of the rotational direction of the 

shifted by an amount equal to about 1/2 the pitch P of impeller 20 relative to the finishing 'end 33a of the 

the blade elements 25 in the rotational direction of the groove 33. With such a structure) even if the finishing 

Impeller 20 relative to the finishing end 33a of the end 33a is shifted iln the rotational direction of the impel- 

" "groove 33. w leaf 20 relative to the finishing end 32a so that the 

[0024] Furthermore, if the shift amount is (+Py2) (La. - amount of shift is roughly we half of the pitch of the 

if the finishing end 32a of the groove 32 is shiftedbyan Wade elements 25, it is, possible to obtain a ms|or. 

amount P/2 in the opposite direction of the rotational reduction In noise 

direction of the inpBller 20 relative to the finishing end [0027] . Also, fuel hitting the f inishing ends of the 

33a of the groove 33). there is almost no noticeable ts grooves32, 33 may flow to the starting ends 32b. 33b of 

reduction in noise. As is acplained Jater, this is because the grooves 32, 33 via the axial clearances Act , Ac2. in . 

the finishing end 33a of the groove 33 is on the rota- such a case, there occurs a sudden reduction in pres- 

tional direction side of the impeller 20 relative to the dis- sure product ^ 

charge hole 30 and, hence the fuel hitting the finishing iment. however, the starting ends 32b, 33b are fitted 
end 33a of the groove 33 has no place to escape and 2D by an amount equal to 1/2 of the pitch P of the blade el e- 
the pressure Increases.; merits 25 In the rotational direction of the irrpeJler 20 ? As 
[0025] Also; of the finishing ends 32a. 33a of the a result, even if part of the fuel 'hitting the finishing ends 
grooves 32, 33, the finishing end 32a of the groove 32 of 32a, 33a of the grooves 32; 33 leaks to the starting ends 
the side wall 17- including the discharge hole 30 is . 32b> 33b of the grooves 32, 33 via the axial clearances 
Shifted th the rotational direction of the erpel ter 20 rela- 2s Ac1 . Ac2, because there; is staggewig of timings, there 
live to the finishing end 33a of the groove 33 of the cas- is reduction tri shock sound (ndse): 
frtg cover 19. As a result, the fuel hitting the finishing [0028] Rg, 8 and Fig, 9 show a second embodiment 
end 33a of the groove 33 smootrtiy changes flowdirec- of the invention. The same reference numerals are used 
lion and flows out from the discharge hole 30. fn other lor parts that are the same as in ft e first embodiment in 
words, rf a situation opposite to the present embodiment so Fig. 1 , and there is description of differing parts. 
is assumed that the finishing end 33a of the groove 33 [0029] ■ the finishing end of the groove 32 itself Of the 
of the casing cover 19 is shitted in the rqta&nal direc- side wail 17 of the casing body 18 and the finishing end 
tion of the Impeller 20 relative to the finishing end 32a of 33a of the groove 33 of the casing cover 19 are located 
the groove 32 of the side wall 17, the discharge hole 30 . in the same position in the circumferential cfirectioa 
is located in a direction more opposed to the rotational 35 /-Formed is an extension groove 37 Whose length from 
direction of tie impeller. 20 compared with the finishing the finishing end of the groove 32 ftseff of the side wall 
end 33a of the groove 33. As a result, the fuel Under 17 of the casing body 18 In the rotational direction of the 
high pressure hitting the finishing end 33a of the groove , irrpelier20i$equalto 1/2' of the pitch P of the blade ele- 
33 has no place to escapa This creates a relatively ment 25. As a resurtjhe finishing end 32a of the groove 
large pressure difference oh both sides In the axial to 32 including the extension groove 37 is formed so that It 
direction of the irrpeller so that the impeller 20 is Is substantially shifted by an amount equal to roughly 
pushed strongly against the side wall 1 7. In such a 1/2 of the pitch P of the blade elements 25 in the rota- 
case, one side of the irrpeller 20 contacts the inner sur- ttonat direction of the impeller 20 relative to the finishing 
: face of the side wall 17 causing abnormal wear. How- end 33a of the groove 33. Thus, even with such a struc- 
ever. as mentioned above, in the present embodiment 46 ture, it is still possible to obtain the same operational 
the finishing end 32a of the groove 32 of the side wall 1 7 effects as in the first embodiment . 
including the discharge hole 30 is shifted in the rota- [0030] As shown in Fig. 9, In such a case the inner 
tional cfirection of the impeSer 20 relative to the finishing surface of the extension groove 37 is formed along a 
end 33a of the groove 33 of the casing cover 19. As a . started surface 37a. the shock when the fuel hits the fin- 
resuft, the fuel hitting the finishing end 33a of the groove go tehbg end 32a of the extension groove 32 is relieved by 
33 changes its flow direction smoothly and flows out the slanted surface 37a so that the noise reduction 
from the discharge hole 30. Thus, there Is no pushing of effect Is Increased. 

the impeller 20 against the side of the side wall 17 and 10031} Such an extension groove 37 can be formed in 

no danger of abnormal wear. both grooves 32 and 33. Such a case is shown as a third 

[0026] Furthermore, in the case where the discharge ss embodiment in Fig. 10. 

hole 30 is formed on the circular peripheral wall 16, [0032] In the figure, the finishing erri of the groove 32 
even if the finishing end 32a of the groove 32 is shifted . of the side wall 1 7 of the casing body 1 8 and the finish- 
in the opposrte direction of the rotational direction of the ing fend of the groove 33 of the casing cover 19 are 
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located in the same position in relation to a circumferen- 
tial direction. This agrees with the second embodiment 
in Fig. 8. Extension grooves 38, 39 with different lengths 
are formed in the frpshing ends of the. grooves 32, 33 
extending in the rotational direction of the impeller 20. 5 
As a result of the extension grooves 38, 39, the finishing 
ends 32a, 33a of the grooves 32, 33 are in a condition 
where they are substantially shifted in the circumferen- 
tial direction. In such a case, the extension groove 38 Is 
formed so that it is shifted an amount equal to 1/2 the w 
pitch P of the Wade elements 25 in the rotational direc- 
tion of the impeller 20 in relation to extension groove 39. 

10033] In the first to third embodiments, the radial 
clearance Rc is made larger than the axial clearance 
Ac. Conversely, a fourth embodiment in Fig! 1 1 shows a 'is 
structure for noise reduction in the case where the axial 
clearance Ac is made larger than the radial clearance - 
Rc. if Rc<Ac, the main cause of noise generation is fuel 
under high pressure hitting the finishing end (one end of 
radial seal 34) of the pump channel 31 of the circular 20 
peripheral wall 16 of the casing body 18. In the fourth 
embodiment in Fig. 1 1 , at one end of the radial seal 34 
which is the f irrishing end of the pump channel 31 of the 
circular peripheral wall 16, the position of the end sur- 
faces 34b, 34c on both sides of the separating waii 27 of 25 
the impeller 20 rn art axial direction are shifted in the 
rotational ejection of the impeller 20. In such a case, 
even on the other end of the radial seal 34 which is the 
starting end of the pump channel 31 , the position of the 
end surfaces 34d. 34e on both sides of the separating . 30 
wati 27 of the impeller 20 in the axial direction is shifted 
in relation to the rotational direction of the impeller 20. 
[0034] In the present case, the end surfaces 34b. 34d 
of the side wall 17 including, the discharge hole 30 are 
shifted in the rotational direction of the impeller 20 by an 35 
amount equal to 1/2 of the pitch P of th e Wade elements 
25 of the impeller 20 relative to the end surfaces 34c. 
34e on the opposite side. The end surface 34b on the 
side of the discharge hole 30 passes on a straight line 
through the outside of the casing body 18 to form one 40 
part of the inner surface of the <fischarge hole 30. The 
fuel which hits the end surface 34b changes flow direc- 
tion and is discharged smoothly from the discharge hole 
30, . • \ ■'. " : . ' \ 

[0035] In the embocfiment as described, the fuel which 45 
flows in the pump channel 31 towards the discharge 
hole 30 hits the end surfaces 34b, 34c which are the f in- 
ishing ends. At this time,.because the positions of the 
end surfaces 34b and 34c are distacated, there occurs 
staggering of timings and effective noise reduction is eo 
attained. 

[0036] Also, the positions of the end surfaces 34d r 34e 
that are the starting ends of the pump channel 31 are 
also shifted. Therefore, even if the fuel under high pres- 
sure leaks to the starting ends via the radial clearance ss 
R& because the timings of reduction in pressure on 
both sides of the separating waB 27 of the impeller 20 
due to fuel leak to the starting ends of the pump channel 



31 are staggered, there is effective noise reduction on 
the starting end of the pump channel 31. 
[0037] Furthermore, in the case of a westco pump in 
which the radial clearance Rc and axial clearance Ac 
are set to the same value (Rc=Ac), it is possible to either 
adopt one of the first through fourth embodiments or to 
adopt a structure which combines one of the first 
through third embodiments with the fourth embodiment. 
0038] Also, use of the westcso pump fn this invention 
is not limited to use as a fuel pump, ft can be used 
widely as a pump for fluids^Further, the irwention may 
be applied to a westco pump which has. as shown in 
Fig. 12, an impeller 20 formed with blade elements 25 
anrJ.a separation wall 27. The blade elements 25 are 
made into an arcuate shape and the separation wan 27 
Is made shorter radially than the top ends erf the blade 
elements 25. ?\/y.'-"~' V • 

[0039]- As explained above, e^orrjng to this inven- 
tion, In the westco pump in which the radial clearance is 
set larger than the axial clearance, the finishing ends of 
the purrp channel formed in both side walls of the cas- 
ing are Shifted in the circumferential cfirection. As' a 
. result the timings of ootfeion of fluid at the piimp chan- 
nel finishing, end at both sfrje wafis (the main cause of . 
noise) fe ^a^er^ at both side walls; thus reducing 
noise: Aiso, if the dischairge hole Is formed on one of the 
[0040] side wans of both side walls, the finishing end 
of the pump channel formed on the inner surface of one 
of the side walls shifts in the rotational direction of the 
impeller relative to the finishing end of the pump chan- 
nel formed on the inner surface of the other side wall. As 
a result, the fluid which reaches the finishing end of the 
P^rop channel is. smoothly discharged from the dis- 
charge note and there occurs no abnormal wear caused 
by the impeller being pushed in the dTrectfoh of thrust. 
[0041] in the westco pump in which the axial clear- 
ance is set larger than the radial clearance, the finishing 
end of the pump channel formed in the inner circumfer- 
ence of the circular peripheral waB of the basing is 
shifted in the cuwjrrtfereritiai direction on both sides of 
the separating wall of the impeller. As a result, the tim- 
ings of the collision of the fluid against the pump chan- 
nel finishing end of the circular peripheral wall (the main 
cause of noise) is staggered at both side walls, thus 
reducing noise, 

[0042] . Also, by shifting the starting end of the pump 
channel in the circumferential direction, staggered is the 
timings of the reduction of pressure of the fluid under 
high pressure which teaks from the.fhishlng end of the 
pump channel to the starting end via the clearance of 
the seal undergoes a sudden decrease in pressure at 
the pump channel starting; end. ft is thus possible to 
reduce noise at the starting ends, of the pump channel. 
[0043] Furthermore, by adopting a structure In which 
the shift amount of the end of the pump channel is half 
the value of tfie pitch of the Wade elements, it is possible 
to reduce noise even further. 
[0044] In order to reduce noise generated in a westco 



6 



11 



EP0 909 897A1 



12 



pump when fluid hits a finishing end of a pump channel, 
finishing ends (32a, 33a) of grooves (32, 33) formed in 
a side wall (1 7) of a casing body (18) and a casing cover 
(19) to form a pump channel (31) are shifted by an 
amount equal to 1/2 of the pitch of blade elements (25) 
in relation to the rotating direction of an impeller (20). As 
a result the timings the fluid under high pressure hits 
the finishing ends (32a, 33a) of the grooves (32, 33) are 
staggered, thus decreasing the collision sound. 

• ■ 

« * 

Claims 

* * 

1; A westco pump comprising: 

a casing (21) forming therein a generally 
closed space defined by a cyfindricai peripheral 
wall (16) and side walls (17, 19), said casing 
(21) forming an intake hole (29), a discharge 
hole (30) and a pump chaj^el (3l) in atormof 
a groove connecting the two holes; arid : . 
an impelfer (20) disposed in the closed space 
of the casing and formed With muftiple blade 
elements (25) and with a separating wait (27) 
dividing the pump chanh^j (31) axiaRy into 
pump grooves (32, 33) between the Wade ele- 
ments (25), '"^ 
wherein, of the starting ends (32b, 33b) and fin- 
ishing ends (32a, 33a) of the pump channel 
(31) formed oh the inner surfaces of the side 
wails (17, 19), the starting ends are shifted 
from each other in a rircumterenfia) direction at 
the axial side walls (17, 19). 

2. A westco piflnp according to claim 1 , wherein: • 

■ *■ ' '.•*.•, 

• * .** • , ■ 

. each of the blade elements (25) has profu- 
sions protruding from the separating wall (27). 
toward the side walls (17, 19); and 
top ends of the protrusions are located at the 
same position to each other with respect to the 
impeller rotation direction. 

3. A westco pump according to claim 1, wherein: 

a radial clearance (Rcj between the impeller 
(20) and a radial seal part formed on an inner 
. . . circumference of the cyflndricaJ peripheral wan 
(16) to seal between the intake hole (29) and 
the discharge hole (30) is made larger than an 
axial clearance (Ac) between the inpeller and 
axial seal parts formed oh inner surfaces of the 
side walls to seal between the intake hole and 
the discharge hole.. 

4. A westco pump according to claim 1 , wherein: 
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5. A westco pump according to claim 4, wherein: 

an amount of shift of the starting ends in the cir- 
cumferential direction and an amount of shift of 
the finishing ends rn the circumferential direc- 
tion are equal to each other.- 

6. A westco pump according to daim 1 , wherein: 

the discharge hole (30) is formed on one side 
wall (1 7) of the side walls (1 7, 19): and 
the starting end (32b)of the pump channel (31) 
formed on the inner surface of the one side wall 
. (17) Is shifted in an Impeller rotation direction 
relative to the starting end (33b) of the pump 
. . channel (31 ) formed on the inner surface of the 
other aide wall (19). 
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the finishing enids (32a, 33a) are shifted from 
each other in the circumferential direction. 
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